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10- Support vector machine

13- Wavelet support vector regression


http://dx.doi.org/10.29252/jwmr.9.18.56
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.25.9
https://jwmr.sanru.ac.ir/article-1-889-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22516174.1397.9.18.25.9 ]

[ DOI: 10.29252/jwmr.9.18.56 ]

oy

bolyd ololid b Jse cpl o a5l 5l alise (So59)655
(Prwcone g gl S (939)9 Godd (s i)y
e (ol cuS 5 ogMle & abl oo a5 o olgd
Ol Cope Glag b (8l Giloange gl b
ol bl aly ! )b bas 4 5l iy (guwejp)
cshp Il o ey S (S0 b Canl 0ad (s 35
Sage has il edlatel (g (ejni f e g
skl (omas (651 glite] pluss Jao b (oS 5 a0 4
Slodalie glaoly )3 uojy O paw Cundy iy 4
Sy Copde Caa Glon U odgd asby (Sb ase
Cubldy P o i sla

g 55 alal e Jlaa 5l e b by yliw 5o
Y gamo g Jol cdad doys o5 550 VW I i ag
P OlS e g b o g G plS oher (6)yaliS
LJ)—I O (Fw0)y) Lj "‘:"‘ml ()’l)"L“' ol )-%“’9’ LJL“‘"l
Ol Cunsy owyp 4 adlas ol @S el dilate
Do &3y litundd wej

W g, 9 3190
addlls 590 adlaio

g 0l gl ase 5l (S (Sl ase
2y yber 9wyl slalinl pole oS cunl les (b
el 3 48 Sy ddgs 5 i dalllae oyl > sl 05
)5 addllae 590 ol ou @Bly (liaids i el 5 e

9 O i ed aw ) e OMSLe (S
851 &S ol Jloxapié 5 3aeie slaols yis o S Asgs
(20325 SBoyhe b wib el ol ol 5 Ol sl
&S yeb ol ol ddlato pl glacusd s dcgion g
O S8 by ke o ped pl ) dwein ol M
> by il o 1) Cunst by (Ko yio oo VY
45> 5 luidd e I ales (1) S5 )3 Adl
ol g3 osd oolaiwl slosalin (slaoly Cusbge 4 (S
590 lale csloiall, (1) gds ol 003 1)) gaios
Joda 50 pizrad Cuwl odid 1)) Gudmd ol j5 o oolatl
Lol 04 03)91 odlatwl dy90 (slaoly Clasine (V)

WAY ko) 5 arls 1VA 0yl [otd Jlo 550 0jg> o doliiimgy

iy &l e Saote e ) 256 gy dews:
WANFIS Jio a5 ob slis gols .ol plool spuie o
D WANN Jao &y s (550 0 Sas

l, ANFIS 5 ANN (o Jue (10) o)San 5 gl
Aials )]).9 oalaiwl D)9 (Su0) ) ui C.]a.w LS)LM}JJ«O d‘){
ANFIS Juo 45 3l s gl daJae gl S ) any
w9 el pl Ll ml; ANN ol (g5 ,Slos
Ly o8 ey anjn <l gdaw Sllog (giloans (V)
09 )S ) (Eguan (uas 4Sud L Sage oSyl el
Cnl g2 18 (g 3p90 ety Hp ol g (ot
ozl dlw VY (g)lol )90 b (slosalino ol> g ;I aslllas
b obs S b Soge a5 a5 3 oLt gl a5
slools (el <INVY g /0N Glad Slape Sko s
ol 0391 3 Sdas 0 yins (ghyld 90 5 SO

s e S5 Jae (10) fan 5
Sl g Sllog Goghe ¢lr ) (Sege —(ogia
oy i gl wals )8 eoldtwl )50 09,8 Cubd o))
JHe 5l e bt Sarge —(egtan (as 4SS Jho &S
e Ao ) Llgi e g il MODFLOW (goue
S92y 9 ey 295 MODFLOW (y35ule ool
e 5l xSore bl Gweing <l Sl iledse (17)
dbledy b el (gl Sogem Lguan (pas b Ly
o sl Jae cploby lis gols ooy JI,8 wyy )80
ras aSud (Gludy 5 (e )5 Sbhey (W) Slo)S
soate & 1) oppiodiz (o g Sy 9 AV (g
o 2930 35 e Cbd (e Ol s Sl e
mesSy Jdo o8 azals ) adlls ol 5 Lot ol 13
Si98) ol atily (g yns @l RBF LS50 sloxdy jbop
L1y wein) &l snoia 5 wilede (V) Sl )5 5
Ll ploul lied il glacdss o Sy s slaJde
9 O (Shmrad o pd (g a8 &5 L gl @l
ol Cawdy Hlag— ol cubd (gly s lade oy i

Sl (g e 3)5 0)l3l M3 &5 5ok len
@by Oledbl wiojls ueipi O e (gilodnd
5 St slayehl & g8 g laJie wiua


http://dx.doi.org/10.29252/jwmr.9.18.56
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.18.25.9
https://jwmr.sanru.ac.ir/article-1-889-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-12 ]

[ DOR: 20.1001.1.22516174.1397.9.18.25.9 ]

[ DOI: 10.29252/jwmr.9.18.56 ]

OA

[ s s
o

SlAns

P

WYAF : aSlas
"

ottty LM')

JUSTE AR 25|

o Jitas

a

ey

490000

500000 510000

i) ol e o 5 Siledde Gl Sage has LANFIS oS 5 obj))

520000 530000 540000 550000 560000 570000

I I I | i
150 adlg S adg> 51 i ‘

3280000 3290000 3300000 3310000

3270000

3260000

3250000

3240000

3230000

3220000

S dses cbaoly cusdge -V S

Figure 1. Location of Dalki basin wells

(WAY=AYAY) (gjlel )90 )3 (owlidlyn dilale (glapuiio =) Jgd>
Table 1. Meteorological monthly variables in period (2002- 2013)

bl clasie

b g ) ) (4l @b @ ) Jils e oSk il e oS S oli) b
() )
oo Jsb
o/ Yofee WV (Focshe) U5k
w3 ¥a° v yA" DY oy " ofe Y/ Yo/¥s (51,5 (sl 4 3) Lo AR Yhop
o/ VO¥/y- YAV/VY (o o) e

Table 2. Characteristicsof wells used in this study
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1- Membership Function

2- Distribution of Truth
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Table 3. Details of combinations of ANFIS model
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Abstract

One of the most important factors. in a acood manaacement in anv field. is havina a proper
persnective of the uncomina events. There is no exception in water resources manaoement and
the environment and awareness of the condition of water resources. in an area. nlavs a decisive
role for nlannina water and aariculture. In this studv. the Adantive Neural Fuzzv Inference
Svstem (ANFIS) was used for the monthlv forecast of Dalaki Basin aroundwater levels in the
province Bushehr in a 12-vear period (2002- 2013). In order to improve the results of the model.
the wavelet transform was used and the oriainal sianal was decomposed to sub-sianals. Then.
sub-sianals were entered. as inout. into ANFIS model to obtain the hvbrid model. Wavelet-
Adantive Neural Fuzzv Inference Svstem (WANFIS). To forecast the aroundwater level of five
observed wells has been used. usina aroundwater levels. precipitation. evanoration.
andtemperature. Results showed that hvbrid model. WANFIS. has better performance than
ANFIS model. Also. it was showed that hvbrid model has better performance in estimate
extreme points. So. this method. usina wavelet theorv. increased the performance bv 14%. At
the end. aroundwater levels were estimated bv the best model in a vear. The results of
theoredicted aroundwater levels showed that theincrease of havina access to aroundwater in the
Dalaki area. This oroblem is noted to authorities of the area regarding the effects on water
resources and the environment of the area.

Keyword: Hybrid model, Wavelet Transform, Groundwater Level, Dalaki basin, Modeling and
Forecasting
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